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CLAIMS 



1, A method for preparing 3 steroidal carbcthiolc add pr a salt thereof, said method comprises: 
A) reacting a^erolda! carbbfcylrc aeld'or a salt thereof with a coupling agent selected from the 
5 group consisting or carbodiimide derivatives represented by the following formula: 
— N=C=N — Rd 

wherein R a and R b are the same or different, and each represent an aliphatic, heteroaliphatlc, 
carbocycilc or a heterocyclic group [all said groups are optionally substituted]; 
alone or In conjunction with a coupling enhancer; and 
10 B] reacting the product of step A} with a nudeophillc agent comprising a sulfur atom. 



2. A method according to claim 1 In which the coupling agent is l-ethyl-3-(3- 
dlmethylaminopropyl) carbodiimide (EDCJ. 



15 3. A method according to claim 2, in which the coupling agent Is the hydrochloride salt of EDC 

4, A method according to any of the preceding claims, in which the coupling enhancer is 
selected from the group consisting of: 

A) a heterocyclic ring containing one or two nitrogen atoms, said ring being optionally 
20 substituted; such as a compound of formula (D) or formula. (E) r 




wherein R« and R u can be the same or different, and each represent a hydrogen atom or a 
25 cyano group; R 13 represent a hydrogen atom or an alkyl group* and R l4 represent a hydrogen 
atom or a salt of a sulfonic add such as sodium sulfonate [-5{=0)(=0)«Q- Na*]; and 
B) an unsaturated 5-6 membered heterocyclic ring fused to an aromatic- or heteroaromatlc ring 
In which the said heterocyclic ring contains three nitrogen atoms, said rings being optionally 
substituted, such as a compound of formula (F) or formula (G), 

30 





X ~ H. F r Cl ? Br and Y - CH, N t O, S 

r 
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preferably e-chloro-hydroxybenzotriasoie (G-Q-HOBt), 7-aza~hydro*ybenzoferia50le (HOAt), or 
, *\ 3-hydrPxy-4-oxq-3,4-dihydro-i,2 ( 3-benzotria2ine (Pbht-OH).. 

5 5„ A method according to any of the preceding claims, where the nucieophiiic agent comprising 
a sulfur atom is selected Pram the group comprising? 

- compounds of formula [M] + [SH]- wherein M is a metal such as Ei, Na or K; or [MJ^IS] 2 " 
wherein M Is a metal such as Ca or Mg, the said Sulfide salts being optionally hydrated 
(such as sodium hydrosulflde hydrate); and 
10 - an in s/cu generated sulfide salt or a hydrated sulfide salt. 

6> The method of any of the preceding claims, wherein the nucieophiiic agent is dissolved In a 
suitable solvent prior to addition to the reaction mixture, or wherein the nucieophiiic agent Is 
added In the form of a soiid salt or as a solution of the sait in water and/or an organic solvent or 
15 a combination thereof. 

7. A method according to any of the preceding claims for preparing a steroidal carfeothjoie acid 
of formula [IV) or a sait thereof 




Wherein the symbol == In the 1,2-position represent a single or a carbon-carbon double 
bond; 

25 Rj represents a hydrogen atom, a hydroxy- or an alkoxy group (such as an optionally 

substituted Ci* alkoxy) in the a-configuration, a group ~0-C(=0)-R s , where Re is an alkyl group 
(such as optionally substituted C S . B alkyl) or an optionally substituted 5-6 membered 
heterocyclic ring containing either oxygen, nitrogen or sulfur as ring hetero atom (such as a 
furanyl-, pyrrofyl- or a thiophenyi group); 

30 R z represents a hydrogen atom, a hydroxy group, an alkoxy group (such as an optionally 

substituted alkoxy) in the ^-configuration, an aJM group (such as an optionally substituted 
Q-B alkyl) which may be In either the *x- or |J- configuration, an alkylene group (such as an 
optionally substituted C^q alkylene having the two free valencies on the same carbon atom. 



2 
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preferably methylene) [the alkylene group bound to the steroid nucleus via a double bond] or Rj 
and R z together represent 

— O R, 

5 where R 7 and R« are the same or different and each represent a hydrogen atom or an alky! 
group (such as an optionally substituted C UB alkyl); 

R 3 represent a hydrogen atom, hydroxy- or a protected hydroxy group In either the c*~ or 
configuration or an oxo group (in which case the bond between R 3 and the steroid nucleus is a 
double band); 

10 R* represents a hydrogen- or a halogen atom or R 3 and R, together represent a carbon-carbon 
bond or an epoxy group In the fj-configuration; and 

Rs represents a hydrogen- or a halogen atom In either the a- or p-configuratian; 
R? represents a hydrogen atom or R* represent a metal ion [eg. the moiety -5-R 9 represents ^ 
group of the formula t-S]"[M] + wherein M Is a metal such as Li, Na or KJ; the method 
15 comprising; 

A) reacting a steroidal carboxyllc acid of formula (11} or a salt thereof 




20 in whfch the substituents of formula (II) have the above defined meaning with a coupling agent 
aione or In conjunction with an coupling enhancer, followed by the reaction with a nudeopnllic 
agent comprising a sulfur atom; and optionally 
B) reacting the product from step A} with an add. 



25 8. The method of any of the preceding claims, wherein 1} 

the coupling agent is added before the coupling enhancer, or 
the coupling enhancer Is added before trie coupling agent, and/or wherein IF) 
the steroidal carboxyllc add Is added to a mixture of the coupling agent and the 
coupling enhancer, or wherein 

30 - a mixture of the coupling agent and the coupling enhancer is added to a steroidal 
carboxyllc acid, or wherein 



3 
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the steroidal carboxyiic add rs added to a mixture of the coupling agent and the 
coupling enhancer In a polar aprotic solvent, preferably DMF or DMA, at elevated 
temperature. 

5 9. A method For preparing a steroidal carbothioate (Le. the ester of the steroidal carbothioic 
aclo*) r or a salt thereof, the method comprising; 

reacting a steroidal carbothioic add or a salt thereof, which Is prepared as defined In any of the 
preceding claims, with an electropftlllc agent 



10 10. A method according to claim 9 f In which the electraphlllc agent Is selected from the group 
consisting oft C UB dl- or tnhaloalkanes, preferably a trlhalo- or a dfhalornethane, such as 
cftlorobromornettiane or bromofiuorometrtane. 

11. A method according to claim 9 or ID for preparing a steroidal carbothioate of formula (1) 




wherein Rj, R 2i 1*3, and are defined as In dajm.7-.and " " - * 

R l0 represents a C x & haloalfcyl or an optionally substituted heterocyclic ring, the method 

comprising: 

20 A) reacting a steroidal cartmxyjic acid of formula (IJJ 




wjth a coupling agent and a coupling enhancer [such as a compound of formula CD) or formula 
CE}] 



25 
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) 




R» (D) OH (E) 



wherein Rn and Rj* Independently represent a hydrogen atom or a cyano group (ON); 
R n represent a hydrogen atom or an slkyl group; and 
5 R M represent a hydrogen atom or a moiety of a sulfonic add, such as sodium sulfonate (eg. the 
group -S(-0)(=O)-0 Ma 1 )]; 

B) reacting the product from step A) with a nucleophlHc agent comprising sulfur; and 

C) reacting the product from step B) with an electrophlilc agent [such as a C,^ dl- or 
trihaloalkane, preferably a txlhalo- or a dlhalomethane such as chlorofluorornethane or 

10 bromofluorornethane] or a compound of the following formula; 




wherein X=H, F, Cl f Br and; Y=CH? f NH, O, 5, preferably x=a and Y=q. : 
15 ■ • .< . ; ."^^ T ; „ . ** 

12. The method of claim ll7 wherein the coupling enhancer Is-seiected from" the group . - 
consisting of: NHr(N-methynmiclazoie); PCI" ("4* S-djcyanolm I NHS (N- 7 „ 

hydroxysucdnimide); and sLilfp-NHS (N-hydroxysulfbsudClnlmldep ^"'il " 

20 13. The method of any of the clafms 11-12, wherein step C) constitutes the in situ reaction of 
the product from step 8) with bramofluoromethane to form a compound of formula (I) wherein 
K 1D is a fluoromethyl group, such as fluticasone propionate. 



14. The method according to any of the preceding claims, In which 

25 - at least two subsequent steps are performed in situ, I.e. without any change or removal of 
solvents, or Isolation of the individual intermediates; and/or 

- the method is conducted as a continuous method; and/or 

- step A), B) and optionally step C) are conducted as a one-pot synthesis without solvent 
changes and/or are performed at room or elevated temperature. 

30 

15. The method of any of the claims 9-14, wherein an androstane 17p-carboxylic acid is 
converted to an androstane 17p-carbothloate. 



16. The method of any of the preceding claims, wherein step B) provides an alkali metal salt of 
35 the thioic acid, such as a compound of formula (IV), In which the moiety -S-R5 represent a 

Empf^eit:05/12/20D4 17:56 Enpf .nr.:035-P.011 06/12/2004 



•Printeti: .23/12/2004 

fi.Dec 2004 1 8: 52 

2003-101) PC 



CLMS 



04725301 
Nr. 0454 S. IZ 



group of the formula [-S]"[M] + wherein M Is a metal such as U, Na or K e-g, -S" Na 4 ", and the 
other substftuents have the same meaning as defined m claim 7. 




17. A compound of the formula (III) and salts and solvates thereof 




10 wherein R Xr R^f^fy, and R fi are defined as In claim 7; and 

2 represent the structural moiety resulting from the reaction between the steroidal carboxyhc 
acid of formula (II) and a coupling agent (preferably EDC), followed by a coupling enhancer 
selected from the group consisting of the compounds of formulas (D); (E); (F); and (Q): 



X) 



15 



1 

R,3 (D) 




wherein R n and Riz Independently represent a hydrogen atom or a cyano group; R 13 represent a 
hydrogen atom or a methyl group; and R ja represent a hydrogen atom or a moiety of a sulfonic 
acid, such as sodium Sulfonate [le. the group -S(~0)(=0)-0" Na + ], 



2t> 
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X - H, F, CI, Br and Y - • CH, N» O t & 



with the proviso that: 

5 when the coupling enhancer Is a compound of formula (F), X can not represent H when Y 
represents CH; 

When the coupling enhancer Is a compound of formula (D), Rll and fU2 can not both represent 
H when Rl in formula III represents OH; and 

when the coupling enhancer is a compound of formula [E), rw can not represent H when Rl In 
10 formula HI represents H; 



and with the further proviso that 
succ!nImidyJ-9tt-fluoro-1 1JU 

carboxylase; - - 

15 17n»hYdroxy-4-androsten-3-one~l7p»carbo>ryncadd N-hYdroxysucclnlmlde ester; - 
N-hyd roxysucclnimtdyl-9-flu^ 

carboxy ester; • * "* . , -j r * *-"" . .* 

N-hydroxysucdnimide ester of dexamethasQne-17|^c8rb^ and - \l " r 

H(9a-flupra-up-hydroxy-i6^ 
20 yQcarfoonyljimidazote are dlsdalmed. - 

18, The compound of claim 17 r wherein at least one of R 1X and R i2 Is a cyano group (G^N), 
and/or R 13 Is a hydrogen atom, and/or formula (D) Is NMI (N-methyllmldazoJe) or Dd (4,5- 
dlcyano-imidazole), and/or formula (E) is NHS (N-hydroxysucclnimide) orsulfo~NH5 (IM- 
25 hydroxysulfosucdnimide). 



19. The compound having the formula: 



7 ■ - **>•■ 
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10 wherein R v R 3f R<, and R s are defined as in claim 7; and 
R* and R* are denned as In claim 1; 

with the proviso that H3-dfmethylaminoi3ropyi)-3-ethy]-carto^ 

hydroxy-l6a r 17«WsQprDpylidenedioxyO-oxo-andro5fca~l r 4-dIene-17p-carboxyf3te is disclaimed. 



15 21/ A composition comprising a compound as defined in any of claims 17-20. 



20 



22. Use of a compound of any of the claims 17-20 as an Intermediate in a method for preparing 
a steroidal carbotbioate or a steroidal carpothiolc add, such as in a method for preparing 
fluticasone propionate. 

23. Use according to claim 22, in which the method comprises reaction with a nucJeophiiic agent 
comprising a sulfur atom and/or comprises reaction with an electrophilic agent. 

x 

' «>~ — — *Vi " 

Empf.zeit:06/12/2004 17:57 £npf .nr.:035 P.014 . 06/1 ? /2d ? 4 



